sion (USAEC) should have methods to evaluate gloves which may be used in contractor operations. Desirable glove qualities include protection of the operator or the glovebox contents, longevity, reasonable cost, comfort, dexterity, and adaptability to the operation. After gloves are evaluated, desirable properties must be specified s o the consumer can procure a consistently satisfactory product, the supplier can deliver products meeting the specifications, and competitive suppliers can bid on the requirements. This report describes :
1. Methods for evaluating and selecting drybox gloves.
Testing procedures developed for determining
properties of gloves in current use or new glove types submitted by commercial sources. These t e s t s determine mechanical properties, dimensions, chemical resistance, permeability, flammability, and lead equivalence. The qualities desired in a drybox glove are: (1) protection of the operator from toxic glovebox atmospheres and/or excessive radiation, (2) longevity and reasonable cost, (3) comfort and dexterity, and (4) adaptability to the operation. Gloves usually fail from chemical attack (by acids, solvents, and oils), c u t s , abrasions, punctures, or degradation by ozone. Most gloves used at Rocky F l a t s contain lead oxide to provide gamma radiation shielding.
Initial standards for glove procurement were developed by Argonne National Laboratory.' A specification, revised numerous times, became an accepted guide *Arm length gloves used on gloveboxes are generally referred Glovet o a s "drybox gloves" by glove manufacturers and users. boxes in use a t the Rocky F l a t s facility are n o t dryboxes. neoprene within the Atomic Energy Commission for the purchase of drybox gloves.2 However, this specification was inadequate for the various types of gloves and service requirements needed at Rocky F l a t s .
There were a l s o needs for improved methods to aid in the selection, procurement, and quality acceptance testing of the various types of required gloves. A procedure was needed t o t e s t and evaluate new and different glove types submitted by commercial sources to Rocky F l a t s for eva1uation.T These needs were met by:
1. Reviewing testing procedures of the American Society for Testing Materials (ASTM).
2. Contacting rubber companies and glove manufacturers.
Initiating an experimental program t o develop
adequate testing procedures t o fulfill Rocky F l a t s service re quire ments.
4.
Establishing a procedure to evaluate gloves.
.
Writing procurement specifications for seven types of gloves. 6 . Establishing a quality acceptance program.
EXPERIMENTAL Testing and Evaluation:
Procedures have been developed for testing and evaluating drybox gloves. These include determination of permeability (water vapor transmiss ion), fire resistance, lead equivalency, mechanical properties, physical (dimensional) properties, and chemical properties. Workmanship criteria, packing, marking, and economics were also evaluated. A data sheet i s used to report the test results and recommendations for the glove being evaluated (Appendix A). If test results are favorable, additional gloves are procured for in-plant evaluation.
?Gloves formulated from neoprene, neoprene containing lead oxide, polyvinyl chloride (PVC), P V C containing lead powder, butyl, Buna N , natural latex, N o r d e l B , H y p a l o n B , and Viton@ have been submitted for evaluation. T h e s e gloves varied in dimensions and hand designs. n Low vapor and g a s permeability i s desirable because the glove i s either protecting the contents of the glovebox from the outside atmosphere (usually water vapor or oxygen), or protecting the operator from the contents in the glovebox (in our c a s e , plutonium, nitrit acid, and/or carbon tetrachloride). Perme ability i s determined by measurement of water vapor transmission a s outlined in ASTM E96, "Method of T e s t for Water Vapor Transmission of Materials in Sheet Form," Procedure "A." This test consists of sealing a glove sample (the membrane) over an aluminum cup. Molecular Sieve (Linde-4A) contained in the cup maintains a zero percent relative humidity on the inside of the membrane. The sealed cup i s then placed in a n atmosphere of 50% relative humidity maintained by a sodium dichromate saturated salt solution. The humidity i s checked with a Hygrodynamics (product of American Instrument Company, Inc ., 8050 Georgia Avenue, Silver Springs, Maryland) humidity sensing element. The weight gain of the cup (containing the desiccant) for the last 10 days of a 30-day period becomes a measure of the water vapor permeability of the glove material.
Flammability:
A flame from a Bunsen burner i s applied to the bottom of a hanging strip of glove material. After the material is ignited and a good flame i s established, the burner i s removed. The burning properties of the sample are compared to the burning properties of 30-mil -neoprene.
Lead Equivalence:
Drybox gloves impregnated with red lead oxide (Pb,O,) are used to protect personnel from soft gamma radiation (-60 keV). "Lead equavalence" i s the expression used t o measure the shielding power of a lead-loaded material. It i s used in this report a s the shielding capability or attenuating property of glove material to soft gamma radiation; equivalent t o the same shielding capability of pure metallic lead foil.
Lead equivalence and uniformity of lead dispersion (usually a s red lead oxide) are determined by a nondestructive x-ray technique. Kodak Type-M Ready Pack film i s placed inside the glove. A number made of lead i s positioned above the glove for identification. Another film of the same type and emulsion number i s placed directly beside the glove along with a Calibrated lead step-wedge. T h i s procedure is followed to ensure identical exposure parameters for both the ve being tested and for the step-wedge standard.
glove and the step-wedge are exposed to an pproximate tube-voltage energy of 50 kilovolts, 4 milliamperes, for 3% minutes (30-mil samples), or 125 kilovolts, 4 milliamperes for 5 minutes (80-mil samples) .
After exposure, the films are developed and examined on a densitometer. The density readings from the step-wedge a r e used to construct a curve of density units versus lead thickness in millimeters. Density units from selected random areas of the sample are then read with the densitometer. Approximate lead equivalency values are determined from the curve. Prior t o the x-ray film technique, gamma-radiation attenuation proper t i e s were determined a t Rocky F l a t s by using a n americium-241 source (60 keV) and standard gamma-survey detector, or a pulse height analyzer and scaler. A copper shield was used t o absorb radiation below 30 keV, thereby providing monoenergenic radiation. Sixty keV gamma from americium contained in the plutonium i s t h e major source of gamma radiation at Rocky Flats. The source-detector method was abandoned because glove manufacturers a n d glove testing laboratories did not have radioactive sources available, but did have x-ray capabilities. Often, results from the two methods did not agree. Exact conditions of source location, distance, and meter calibration were difficult to duplic-ate and control; therefore results from the source detector were more variable than x-ray results. The x-ray method is superior because it provides a better coverage of the total glove area, u s e s a n absolute comparison with lead, i s direct, and is reproducible.
Mechanical Properties:
Rocky F l a t s has established the capability to test drybox gloves for tensile strength, tensile s t r e s s , and puncture resistance. Tear strength and abrasion resistance are also important, but Rocky F l a t s has not established a capability to determine these properties. Tensile testing is performed according t o ASTM D412, "Method of Tension Testing of Vulcanized Rubber," except that five measurements are taken instead of three, and most gloves tested are l e s s than the ASTM thickness recommendation of not l e s s than 1.5 mm nor more than 3 mm. Tensile strength is determined u s ing 0.250-inc h-w ide d umbbe 11-s hape d specimens cut with a standard "C" die. It is tremely important t o have the tensile cutter free of mute nicks and scratches on the cutting edge, and to have a proper cutting base s o that a nick-free dumbbell specimen can be cleanly cut from a glove sample in one blow. Otherwise, a tear break rather than a true tension break 0ccurs.t For multilayer glove types composed of more than one homogeneous material (i.e., lead oxide loaded neoprene, neoprene plus Hypalon coating, etc.) the force to break the 0.250-inch-wide specimen, in pounds, i s a more practical value than tensile strength, in pounds per square inch (psi). The true tensile strength of the multicomponent material cannot readily be determined because the weaker material affects the breaking property of the stronger, and vice versa. Also, for thicker gloves, the utility strength of the glove i s better reflected in pounds-force necessary to break rather than tensile strength, which discounts the additional thickness.
Modulus of elasticity or tensile s t r e s s i s generally determined a t 100% elongation. During use, gloves will not ordinarily be stretched more than 100%.
Occasional puncture tests are performed by mounting a needle with a one-quarter-inch-radius tip on a tensile testing machine and drawing the needle through a mounted rubber specimen. Travel of the needle from first point of contact, and pounds to penetrate, are recorded. No puncture t e s t s have been performed on the 80-mil-thick gloves. These gloves are quite puncture resistant because they are very thick.
Accelerated Aging:
Two aging t e s t s are conducted involving tensile properties: (1) tensile strength and ultimate elongation are determined after exposure to air for seven days a t 158OF (70OC) (see ASTM 5 7 3 ) ; and (2) tensile strength is determined after immersion in 3M nitric acid for 24 hours.
Dimensions:
Linear measurements are taken, and include (see 
RESULTS AND DISCUSSION

Permeability:
Water vapor transmission is expressed in gram per day per square meter (g/day m'). For neoprene, 1.5 g/day m2 is an accepted standard value for 30-mil-thick material. Butyl rubber i s about one-tenth a s permeable to water vapor as neoprene. Table 1 shows selected results of water vapor transmission determinations for various drybox gloves tested. These gloves were sufficiently impermeable for Rocky F l a t s requirements. LEADED NEOPRENE -If the lead oxide impregnated layer is not exposed, the ignition properties are essentially the same a s those of the unleaded neoprene.
The leaded neoprene material is slightly easier to ignite when the inner, lead oxide-impregnated layer has been exposed to the flame.
POLYVINYL CHLORIDE -Generally, polyvinyl chloride (PVC) materials are self-extinguishing. They will ignite, but will not continue to burn after the ignition source is withdrawn. However, for reasons unknown, the PVC glove materials tested are e a s y to ignite and continue to burn after the flame i s removed.
HYPALON-NEOPRENE -The Hypalon-coated neoprene is more difficult to ignite than plain neoprene. The Bunsen burner flame must be held t o the material for a longer period of time. After the t e s t strip i s ignited, it will continue to burn slowly.
Lead Equivalence:
Densitometric examination of exposed x-ray film reveals that the lead content varies from point-topoint in a given glove. Not only i s there a point-topoint variation in lead content, but a uniform gradient i s a l s o in evidence. More lead i s seen in the hand area and the lead content progressively decreases from the forearm to the middle arm to the upper arm. Small areas of high lead content are s e e n in unique places such a s finger crotches and finger ends. This distribution of material i s characteristic of a solvent dipped product. Gravity causes flow of the dipping material before the solvent evaporates. The variance in lead content c a u s e s no special concern or problem in glove utilization. It i s taken into consideration in the purchase specifications. Typical values from mechanical t e s t s are presented in Table 3 . Tensile strength t e s t results for 30-mil neoprene gloves range from 2500 to 3300 psi with values occasionally falling outside these limits.
Most of the results are grouped around 2800 to 3100 psi.
A s e r i e s of five dumbbells i s pulled for each determination and the median value selected. The median value i s considered a better selection than the mean value because the mean i s affected by frequent low values and infrequent high values. The dissident low values are usually from causes other than variations in true tensile strength. Invalid low values can be caused by improper cutting of the dumbbell specimen (a dull cutting die, a faulty die, a n improper cutting surface, or a n improper blow while cutting) or improper mounting and holding of the specimen in the jaws of the tensile machine. These errors will cause premature tearing of the tensile specimen. Failure of the material will not be caused by tensile failure, but will be the result of tear failure. The effects of chemicals on neoprene and Hypaloncoated neoprene materials are compared in Table 6 .
The Hypalon coating has much more resistance to nitric acid but has no apparent advantage when used with hydrochloric acid, hydrofluoric acid, potassium hydroxide, benzene, carbon tetrachloride, or trichloroethylene.
Purchase Specifications:
Suggested specifications are included in Appendix B for seven types of drybox gloves. The specifications have A suggested procedure has been developed for 4 6 acceptance inspection testing" of incoming glove ments. A copy of this procedure has been ded in Appendix C. In addition, "terms of tion" have been included with each Purchase Specification.
The qualities desired in a drybox glove are: (1) protection of an operator from toxic glovebox atmospheres and excessive radiation, and/or protection of the glovebox contents from the outside environment, (2) longevity and low cost, (3) comfort and dexterity, and (4) adaptability t o the operation. 'resting and evaluation which has been described reflect these qualities, as do the subsequent purchasing specifications. Seven different types of drybox gloves are used at Rocky Flats. Typical applications for each type of glove are summarized in Table 7 . Packing:
Marking:
Economics :
Other observations , opinions, and recommendations :
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B.
C.
D.
Note The gloves will be made on manufacturer's forms of approved design.
The "proof test" voltage referred to in this specification should in no sense be construed to mean that these gloves are approved or recommended for electrical work of any kind. The electrical properties outlined in Section 111 are primarily intended to indicate glove soundness. Gloves of this type are used for personnel protection and a fatal or serious injury may result through the installation of defective gloves.
MANUFACTURE
A. Material and Process -The gloves shall be of a polychloroprene synthetic rubber compound using neoprene, or its equal, a s the base. The virgin raw material (no reprocessed material) may be suitably milled or otherwise compounded, mixed, the forms dipped and the dipped product cured to provide a light-heat-chemical-oil and ozone resistant material that will meet or exceed the requirements of this specificat ion.
B. Cuff Finish -Shoulder cuff ends shall be finished with a neat and uniform roll approximately ' & in. in diameter unless otherwise specified.
FILM CONTINUITY BY ELECTRICAL TEST -PROOF VOLTAGX TEST
A.
B.
C. 
IV. PHYSICAL AND CHEMICAL PROPERTIES
B.
D.
Tensile Strength -The tensile strength shall be not less than 2500 psi.
Ultimate Elongation -Elongation at rupture shall be not less than 600% (1 in. stretched to 7 in.).
Permanent Set or Tension Set -The set, after pulling at a constant rate to 450% elongation, holding for ten minutes, releasing without snapping, and allowing to set for ten-minutes, shall not exceed 20% (1 in. returned to 1.2 in.). 
T e n s i l e specimens s h a l l be immersed in 3 M HNO,
for 24 hours, removed and immediately rinsed in water, blotted lightly on a paper towel t o dry, and pulled within a n hour.. T e n s i l e strength s h a l l be no less than 90% of the original.
V. STYLE AND SIZE
Style and s i z e s h a l l b e in general conformance with the attached drawing (Rocky F l a t s Dwg. 940511-7) and in accordance with the approved form design. The beaded shoulder cuff must b e capable of being stretched by hand over a ten-inch-diameter metal ring.
VI. THICKNESS
The thickness s h a l l fall within the minimum and maximum limiting vaiues specified below when thickness measurements a r e made in accordance with applicable specifications listed in Section XIV. 
T h i c k n e s s Limits
MI. SURFACE
A. Neither the inner nor outer glove surface s h a l l be tacky, gummy, or sticky, The inside surface of the glove s h a l l b e s u c h that (1) the hand and arm c a n be e a s i l y inserted and removed, (2) the rubber c a n be slipped over itself (film t o film surface contact) t o facilitate glove changing.
B. Gloves may b e designated "roughened surface" i n which c a s e the outer palm and finger surface a r e a s s h a l l b e spray or dip roughened t o provide a glove with better gripping properties.
VIII. WORKMANSHIP
Finished gloves s h a l l be free of patches, blisters, pinholes, cracks, protuberances, indentations, surface breaks, imbedded foreign matter, or other harmful physical defects which c a n b e detected by thorough t e s t or inspection. A "roughened surface" hand i s not a defect when s o designated.
IX. MARKING
Each glove s h a l l be marked t o include: (1) the name of the manufacturer (or brand name), (2) a symbol t o indic a t e that it h a s p a s s e d a n approved electrical t e s t , 
XI. CONDITIONS OF INSPECTION AND TEST
T h e manufacturer s h a l l thoroughly inspect and t e s t the finished gloves for compliance with the specifications prior t o shipment. Inspection and t e s t by the purchaser for initial acceptance purposes s h a l l be made within one month after receipt of the material. Determination of permeability t o water vapor may require two months.
XII. REJECTION
A. T h e term "shipment" a s used in t h i s section i s defined as a l l gloves o f one type that are received under one purchase order within a two-week period.
B. Individual gloves may be rejected if they fail to meet the requirements of a n y of the following sections: 11-Manufacture; 111-Film Continuity; V-Sty and Size; VII-Surface; VIII-Workmanship; IX-Marking, and X-Packing. The purchaser r e s e r v e s the right
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t o return t h e entire shipment if purchaser sampling reveals that there is more than one chance in twenty (95% confidence) that more than 2% of the shipment is defective in any one of the above items.
C. T h e purchaser r e s e r v e s the right t o return the entire shipment if it f a i l s t o meet the requirements of IV-Physical and Chemical Properties, and VI-Thickness.
T o determine shipment quality a sample representing 1% of the shipment will b e taken and tested. If one or more gloves of the sample d o not meet the requirements of Sections IV and VI, a second 1% sample will b e t a k e n and tested. If one glove of the second sample fails to meet the requirement not met by the first sample, the entire shipment s h a l l be considered a s not meeting the specification and subject to rejection. In t h i s event the manufacturer's t e s t r e s u l t s will a l s o b e evaluated in a n effort t o resolve differe n c e s in r e s u l t s before rejection i s stipulated.
XIV.
D.
Rejected material s h a l l b e returned a s directed by the manufacturer and a t h i s expense, without being defaced by rubber stamp or other permanent markings.
XIII. STORAGE
A. Concerning a delivery accepted under Section XI, the manufacturer s h a l l replace, without charge t o the purchaser, gloves which, a t any time within a period of eight months from the date of receipt, fail t o p a s s the t e s t s prescribed in t h e s e specifications, provided the gloves have been properly stored in their original boxes.
B. 
90°F (32OC).
APPLICABLE S PECIFICATIONS
Property T e s t s -T e s t s n e c e s s a r y t o determine specific properties required in t h i s specification may b e made a s indicated, or the following applicable specifications may b e A.
B.
D.
E.
F.
utilized.
Electrical T e s t i n g -T h e general procedure for eIectricaI testing is described in ASTM Dll20. Accelerated Aging -Accelerated aging of vulcanized rubber by the oven method -ASTM D573.
Water Permeability -T h e permeability of glove materials s h a l l be determined by ASTM E.96. Prockdure "A" s h a l l b e employed using a t e s t dish similar to Thwing-Albert C a t , No. 68-1. 
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VII. SURFACE D. Same a s R F 30N.
MANUFACTURE
Same a s RF 30N.
FILM CONTINUITY BY ELECTRICAL TEST -PROOF VOLTAGE TEST
A. Same as RF 30N.
B. Each glove s h a l l withstand a direct current potential of 5,000 volts.
Same a s R F 30N.
VIII. WORKMANSHIP
IX. MARKING
X. PACKING
C. Method of Testing -Same a s RF 30N.
IV. PHYSICAL AND CHEMICAL PROPERTIES
V. STYLE AND SIZE
_ _ _~
VI. THICKNESS
The thickness s h a l l fall within the minimum and maximum limiting values specified below when thickness measurements are made in accordance with applicable specifications listed in Section XIV.
B-4
Max. 
Max.
Across
XI. CONDITIONS OF INSPECTION AND TEST
XII, REJECTION
XIII. STORAGE
Same a s RF 30N. 
XIV. APPLICABLE SPECIFICATIONS
IV. STYLE AND SIZE
Same a s RF 30N. C. Same a s RF 30N.
MANUFACTURE
A. Material and P r o c e s s -T h e gloves shall be of a polyisobutylene synthetic rubber compound using butyl rubber, or i t s equal, a s -t h e b a s e , The virgin raw material (no reprocessed material) s h a l l b e suitably milled, mixed, the forms dipped and the dipped product cured t o provide a Iight-heatchemical and ozone resistant material that will meet or exceed the requirements of t h i s specification.
B. Same a s R F 30N.
PHYSICAL P R O P E R T I E S
A. T e n s i l e Strength -The tensile strength s h a I l be not less than 2000 psi.
B. Ultimate Elongation -Elongation a t rupture s h a l l b e not less than 550% (1 in. stretched t o 6% in.).
C. Modulus or T e n s i l e Stress -T h e tensile s t r e s s at
100% elongation s h a l l be no more that 300 psi.
D. Permanent Set or Tension Set -T h e s e t , after pulling a t a constant rate t o 450% elongation, holding for t e n minutes, releasing without snapping, and allowing t o s e t for ten minutes, s h a l l not exceed 25% (1 in. returned t o 1.25 in.).
E. Accelerated Aging -In Air-after being subjected t o a temperature of 158 + P F (70 t l°C ) in circulating air for s e v e n d a y s the tensile strength and elongation s h a l l be not l e s s than 85% of the original values.
V.
VI.
VI1
.
VIII.
THICKNESS
The thickness s h a l l fall within the minimum and maximum limiting v a l u e s specified below-when thickn e s s measurements are made in accordance with applicable specifications listed in Section XIII.
T h i c k n e s s Limits 
SURFACE
Neither the inner nor outer glove surface s h a l l be tacky, gummy, or sticky. The inside surface of the glove s h a l l be s u c h that (1) the hand and arm c a n b e e a s i l y inserted and removed, (2) the rubber c a n b e slipped over itself (film t o film surface contact) to facilitate glove changing.
WORKMANSHIP
Finished gloves s h a l l b e free of patches, blisters, pinholes, c r a c k s , protuberances, indentat ions, surface breaks, imbedded foreign matter or other harmful physical d e f e c t s which c a n be detected by thorough test or inspection.
MARKING
Unless otherwise specified, e a c h glove s h a l l be marked with the name of the manufacturer or brand
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name, the nominal gage, and rubber type. Markings may b e i n the form of a n approved manufacturer's code. All s u c h markings s h a l l b e confined t o t h e back of the glove and s h a l l be of a permanent nature and s o applied a s to not injure the glove.
IX. PACKING
Each pair of gloves (right and left hand) s h a l l b e packed fully extended (without folding) i n a n individual, stiff paper-board carton of sufficient strength to protect t h e gloves properly. T h e end of the carton s h a l l b e marked with a description of the included gloves, including gage and polymer type (cod ing accept a b l e 1.
X. CONDITIONS OF INSPECTION AND TEST
XI. REJECTION
glove of the second sample fails t o meet the requirement not met by the first sample, the entire shipment s h a l l be considered as not meeting the specification and subject t o rejection. In t h i s event the manufacturer's t e s t r e s u l t s will a l s o b e evaluated in a n effort t o resolve differences in r e s u l t s before rejection is stipulated.
D. Same a s RF 30N.
XII. STORAGE
XIII. APPLICABLE SPECIFICATIONS
Property T e s t s -All t e s t s n e c e s s a r y t o determine specific properties required in t h i s specification s h a l l be made as indicated or in accordance with one of the following applicable specifications:
B. Individual gloves s h a l l b e rejected if they fail to meet the requirements of any of the following sections: I1 -Manufacture; IV -Style and Size; VI -Surface, VI1 -Workmanship; VI11 -Marking;
and IX -Packing. The purchaser reserves the right t o return the entire shipment if purchaser samplings r e v e a l s that there i s more than one chance i n twenty (95% confidence) that more than 2% of the shipment is defective in a n y one of the above items.
C. C.
D.
P h y s i c a l T e s t s -Method of tension testing of vulcanized rubber -ASTM D412 for tensile strength, elongation, tensile s t r e s s or modulus, and tension s e t .
Accelerated Aging -Accelerated aging of vulcanized rubber by the oven method -ASTM 
MANUFACTURE
A. Material and P r o c e s s -The gloves shall b e of a polychloroprene synthetic rubber compound using neoprene, or i t s equal, a s the b a s e , and H y p a l o n Q (DuPont trademark) or material with similar properties, a s the synthetic elastomer for the outer surface. The virgin raw materials (no reprocessed material) may be suitably milled or otherwise compounded, mixed, the forms dipped and dipped product cured t o provide a light-heatchemical-oil and ozone resistant material that will meet or exceed the requirements of t h i s specification.
B.
Cuff F i n i s h -Same a s R F 30N.
FILM CONTINUITY BY ELECTRICAL TEST -PROOF VOLTAGE TEST
PHYSICAL AND CHEMICAL PROPERTIES
A. T e n s i l e Strength -The force required to break a 0.250-inch-wide tensile specimen s h a l l be not l e s s than 15 pounds.
B. Ultimate Elongation -Elongation a t rupture s h a l l be not less that 550% (1 in. stretched to 6% in.).
C. Permanent Set or T e n s i o n Set -T h e set, after pulling a t a constant rate t o 400% elongation, holding for t e n minutes, releasing without snapping, and allowing t o s e t for t e n minutes, s h a l l not exceed 20% (1 in. 2. T e n s i l e specimens s h a l l b e immersed in 3M HNO, for 24 hours, removed and immediately rinsed in water, blotted lightly on a paper towel t o dry, and pulled within a n hour. Force required to break s h a l l be no l e s s than 90% of original.
H. Synthetic Elastomel Outer Surface -The synthetic elastomer outer layer s h a l l b e continuous, free of pinholes, and at l e a s t eight mils in thickn e s s in the palm and wrist area, and at l e a s t sixmils thick over the rest of the glove. 
B.
The glove described herein refers t o a polychloroprene synthetic rubber compound (neopre e) arm length lead loaded glove, having a nominal t h i c k n e s s of 30 mils, a nominal inside shoulder cuff diameter of 8 in., a tapering s l e e v e and a n overall conformity t o the attached drawing (Rocky F l a t s Dwg. 9405 11-7).
C. Same a s R F 30N.
D. Same a s R F 30N.
MANUFACTURE
FILM CONTINUITY BY ELECTRICAL T E S T -PROOF VOLTAGE T E S T
H. Lead Equivalence -Nominal shielding power t o s o f t gamma s h a l l equal that of 0.10 mm t h i c k n e s s of lead metal foil. Uniformity will be s u c h that there will b e no significant a r e a s (four square inches) containing l e s s than 0.08 mm or more than 0.14 mm lead equivalence a s determined by a standard x-ray tube source; the glove being compared with a calibrated lead stepwedge. method may c o n s i s t of placing a n x-ray film inside the glove, placing another film with a lead stepwedge b e s i d e the glove for reference, and exposing the films. T h e film i s then developed and the images are evaluated on a densitometer. Recommended expo sure conditions are: energy -50-70 kV, with current, time, and distance s u c h that a readable density i s obtained. Lead equivalence will not be determined on l a s t 3 in. of cuff end; lead protection is unnecessary in that area.
T h e V. STYLE AND SIZE Same a s RF 30N.
VI. THICKNESS
IV. PHYSICAL AND CHEMICAL P R O P E R T I E S
B.
D.
E.
T e n s i l e Strength -T h e force required to break a 0.250-inch-wide t e n s i l e specimen s h a l l be not l e s s than 14 pounds.
Ultimate Elongation -Elongation a t rupture s h a l l b e not l e s s t h a n 550% (1 in. stretched t o 6% in.).
Permanent Set or T e n s i o n Set -Same a s R F 30N.
Modulus or T e n s i l e S t r e s s -T h e tensile s t r e s s s h a l l b e no more than 500 p s i a t 100% elongation. T h i c k n e s s s h a l l fall within t h e minimum and maximum limiting v a l u e s specified below w h e n t h i c k n e s s measurements are made in accordance with applicable specifications listed in Section XIV. G. R e s i s t a n c e t o Nitric Acid -Same a s RF 30N.
T h i c k n e s s Limits
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RFP-1286 B. The inner and outer glove surface s h a l l be of the material described in Section II.A., devoid of lead, s u c h that the person wearing the glove, and the materials and chemicals contacting the glove s h a l l receive no lead contamination.
C. Gloves may be designated "roughened surface"
in which c a s e the outer palm and finger surface a r e a s s h a l l b e spray or dip roughened t o provide a glove with better gripping properties.
VIII. WORKMANSHIP
IX. MARKING
X. PACKING
XI. CONDITIONS OF INSPECTION AND TEST
Same as RF 30N.
XII. REJECTION
XIII. STORAGE
XIV. APPLICABLE SPECIFICATION
Same a s R F 30N. 
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IV. PHYSICAL AND CHEMICAL PROPERTIES
A. Tensile Strength -The force required to break a 0.250-inch-wide tensile specimen shall be not l e s s than 9 pounds.
B. Ultimate Elongation -Elongation at rupture s h a l l be not l e s s than 500% (1 in. stretched to 6 in. 
VI. THICKNESS
Same a s R F 30NL.
VII. SURFACE
VIII. WORKMANSHIP
IX. MARKING
X . PACKING
XI. CONDITIONS OF INSPECTION AND TEST
Same a s RF 3 0 N .
XII. REJECTION
XIII. STORAGE
XIV. APPLICABLE SPECIFICATIONS
I. Lead Equivalence -Same a s R F 30NL.
Same a s R F 30N. B. T h e glove described herein refers t o a polychloroprene synthetic rubber compound (neoprene) arm length lead loaded glove p o s s e s s i n g a synthetic elastomer outer surface, having a nominal t h i c k n e s s of 80 mils, a nominal inside shoulder cuff diameter of 8 in., a tapering s l e e v e and a n overall conformity t o the attached drawing (Rocky F l a t s Dwg. 940511-7).
MANUFACTURE
Same a s R F 30".
FILM CONTINUITY BY ELECTRICAL TEST -PROOF VOLTAGE TEST
IV. PHYSICAL AND CHEMICAL PROPERTIES
B.
D.
B-12
T e n s i l e Strength -The force required t o break a 0.250-inch-wide t e n s i l e specimen s h a l l be not l e s s t h a n 18 pounds.
Ultimate Elongation -Elongation a t rupture s h a l l b e not l e s s than 450% (1 in. stretched t o 5% in.).
Permanent Set or T e n s i o n Set -T h e set, after pulling a t a constant rate t o 400% elongation, holding for t e n minutes, releasing without snapping, and allowing t o s e t for t e n minutes, s h a l l not exceed 25% (1 in. returned t o 1.25 in.).
Modulus or T e n s i l e S t r e s s -T h e t e n s i l e s t r e s s s h a l l b e no more than 550 p s i at 100% elongation.
Accelerated Aging -Same a s R F 30N. 
VIII.
IX.
G.
H.
I.
R e s i s t a n c e t o Nitric Acid -Same a s R F 30".
L e a d Equivalence -Nominal shielding power t o soft gamma s h a l l e q u a l that of 0.36 mm t h i c k n e s s of lead metal foil. Uniformity will b e s u c h that there will be no significant a r e a s (4 square inches) containing l e s s t h a n 0.32 mm or more than 0.40 mm lead equivalence a s determined by a standard x-ray tube source, t h e glove being compared with a calibrated lead stepwedge. T h e method may c o n s i s t of placing a n x-ray film inside the glove, placing another film with a lead stepwedge b e s i d e the glove for reference, and exposing the films. T h e film is then developed and the images are evaluated on a densitometer. Recommended expos u r e conditions are: energy -100-125 kV, with current, time, and distance s u c h that a readable density is obtained. Lead equivalence will not b e determined on l a s t 3 in. of cuff end; lead protection i s unnecessary in that area.
STYLE AND SIZE
MULTILAYERED CONSTRUCTION
T h e hand, wrist, and lower arm portion (first 14 in.) s h a l l b e of multilayered construction s u c h that the layers c a n internally s l i p on one another resulting in improved hand and wrist flexibility.
SURFACE
WORKMANSHIP
MARKING
Same a s RF 30N. To determine shipment quality a sample representing 1% of the shipment will be taken and tested. If one or more gloves of the sample do not meet the requirements of Sections IVY a RFP-1286 second 1% sample will b e taken and tested. If one glove of the second sample fails t o meet the requirement not met by the first sample, the entire shipment shall be considered a s not meeting the specification and subject t o rejection. In this event, the manufacturer's t e s t r e s u l t s will a l s o be evaluated in a n effort t o resolve differences in results before rejection is stipulated.
XIII. STORAGE
XIV. APPLICABLE SPECIFICATIONS
Property Tests -Same a s R F 30N.
A. Electrical Testing -Same as R F 30N.
B. P h y s i c a l T e s t s -Same a s R F 30N. 
B.
D.
E. W orkma ns hip The finished glove s h a l l be free of patches, blisters, pinholes, c r a c k s , protuberances, indentations, surface breaks, imbedded foreign matter, or other harmful physical defects.
F.
RFP-1286
APPENDIX
Multilayered Construction
On the 80NLH glove, only t h e hand, wrist, and lower arm portion (first 14 inches) s h a l l be of multilayered construction s u c h that the layers c a n internally s l i p on one another.
Marking
Each glove s h a l l be marked with symbols that convey the following information: (1) manufacturer's name or brand name, (2) that the glove h a s p a s s e d a n approved electrical test, (3) the glove type, and (4) the nominal gage. All markings s h a l l be confined t o the b a c k o f the glove and s h a l l be of a permanent nature and so applied a s to not injure the glove.
Packing
Except for butyl gloves the packing cartons s h a l l contain only right hand gloves or only left hand gloves. All gloves s h a l l b e packed fully extended (without folding). T h e cartons s h a l l be of stiff paper board of sufficient strength t o protect the gloves properly. E a c h glove s h a l l have a cardboard insert t o c a u s e retention of full open position during shipping. The end of the carton s h a l l b e marked with a description of the included glove, including number contained, right or left hand, and gage and polymer type (coding acceptable). Maximum gross weight per packing carton s h a l l be twelve pounds.
SIZE VERIFICATION
A. Thickness
T h i c k n e s s measurements s h a l l b e made in accordance with ASTM D120. T h e thickness measurements s h a l l fall within limits shown in the On the 30NH, 30NLH, and 80NLH gloves the synthetic elastomer outer surface s h a l l b e continuous, free of pinholes, and at l e a s t eight mils in t h i c k n e s s in the palm and wrist area, and a t l e a s t s i x mils thick over the r e s t of the glove.
B. Size c-1
T h e beaded shoulder cuff should stretch b y hand over a ten-inch-diameter metal ring.
LEAD EQUIVALENCE
T h e lead equivalence s h a l l b e within the limits specified for e a c h type of glove. No area of 4 square inches c a n b e over or under the following equivalent lead thickness :
Lead Equivalence (mm lead)
Nominal 30 mila Nominal 8 0 milb maximum 0.14 minimum 0.08 0.40 0.32 aIncludes gloves designated R F 30NE and R F 30NLH.
Includes gloves designated RF 80NLH.
PROCEDURE FOR LEAD EQUIVALENCE DETERMINATION
1. P l a c e the x-ray film under one t h i c k n e s s of the glove. P l a c e a lead stepwedge on t h e same film adjacent to t h e glove and expose both portions of the film simultaneously.
2. Expose t h e films using a n x-ray energy of 50-70 kV for 3 0 4 1 gloves, and 100-125 kV for 80-mil gloves.
Adjust current, time, and distance s u c h that readable density is obtained.
3. Inspect t h e developed film on a densitometer. Report any a r e a of 4 square inches that is not within the specified limits.
Report any unusual observations that are not covered by other limits. Do not consider that portion of t h e glove within three inches of the cuff bead.
IV. PHYSICAL P R O P E R T I E S
T h e physical properties of the drybox glove material a s received s h a l l b e within the limits shown in Table 2 -C. 
